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Table 1 - Formaldehyde Concentrations in Air,
Randolph County Courthouse

Sample Formaldehyde Concentration (ppm)
Code

Location Nos. Sept. 16, 1983 Dec. 13, 1983
LONG-TERM SAMPLES®
Deeds office, west wall RCC-7005 0.19 -
Deeds office, top of service counter RCC-7002/7009 0.27 0.05
Duplicating room RCC-7000 0.21 -
Records room, east wall RCC-7001 0.69 -
Lobby RCC-7003 1.16 -
Deeds office, inside counter cabinets RCC-7006/7007 - 0.34, 0.34
Courtroom D, judge's desk RCC-7008 % 0.05
DETECTOR TUBES
Deed's office, inside counter cabinets - 0.9, 1.0
Inside exterior walls, Deed's office - N.D.
Under carpet, Deed's office # N.D.
Air supply ducts, Deed's office - N.D.
Under table tops, records room - N.D.
Courtroom D, inside furniture drawers = 0.5
Courtroom D, general area - N.D.

& Long-term sampling was 4 hrs on Sept. 16, 1983 and 24 hrs on Dec. 13, 1983.
N.D. - none detected; limit of detection: 0.2 ppm

Formaldehyde is widely used as a bonding agent in the manufacture

of myriad products. Formaldehyde as an indoor office air pollutant
has been studied at length (10). Generally, "energy-efficient"
office buildings allow much less air infiltration because of

tighter construction, and provide less fresh air and lower circulated
air rates than buildings built more than 10 years ago, resulting in
higher concentrations of indoor air contaminants, such as formaldehyde,
that were not a problem in older less energy-efficient buildings.
Possible sources of formaldehyde in the air of office buildings are
urea-formaldehyde foam insulation, cigarette smoke, carpeting,
laminated and particle-board furniture, wall fabrics (10), and
carbonless forms (11) if present in abundance. Experience has

shown that the formaldehyde contamination, if caused by emissions
from materials other than foam insulation, often disappears in a
year or more. The ventilation system of a building may also

enhance buildup of contaminants by designs which provide poor air
mixing (11).
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Sampling was performed during September to determine if formaldehyde
was present in office air. After results indicated substantial
formaldehyde concentrations, further sampling was carried out in
December in an attempt to discover the source. In December there

was little formaldehyde detected in the office air, and the only
indicated emission source was the built-in cabinetry, principally

in the Deeds office service counter. Although some wooden cabinets
are known to contain and emit formaldehyde, there is some question
whether the counter installation alone could deliver the concentrations
found in September. The lower general air formaldehyde concentrations
may be indicative of higher winter ventilation rates.

Often low ventilation rates will permit accumulation of air contaminants
in offices to a point that they become irritating, and increased

fresh air will often alleviate the problem even if the specific
offending substance is not identified. No ventilation measurements

were made, but at Teast 10 percent fresh makeup air should be

maintained in the air supply. A minimum of 800 cfm fresh air and

2500 cfm total recirculated air should be supplied to the Deeds

offices.

Recent studies at the University of North Carolina and the National
Institute for Environmental Health Sciences (12) have shown that,

when the source of formaldehyde is office furnishings, increased

dilution ventilation has been effective in reducing peak formaldehyde
concentrations in the air of offices from 0.8 ppm to less than 0.1

ppm. Experience has shown that few subjective complaints of respiratory
and eye irritation are received when formaldehyde levels are consistently
held below 0.1 ppm.

Samples indicated that there may be other formaldehyde sources in
other parts of the new annex. The courtrooms contain much built-in
staging and furniture. Courtroom D showed little formaldehyde in
air, but 0.5-1.0 ppm in a desk drawer.

Benzene concentrations ranged from 0.38 to 0.54 ppm in the Deeds
office. In view of benzene's potential for causing cancer, any
concentration should be eliminated if possible. No chemicals could
be found in the Deeds office which might account for this benzene.

VII. CONCLUSIONS

1. No definite health hazard was found. Formaldehyde in the
air in the Deeds offices, possibly from built-in cabinets, may
contribute to the reported symptoms and discomfort of the
employees. Other factors that may contribute are dust and
insufficient fresh or recirculated air in the office venti-
lation system.
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VIII.

IX.

Apparently some benzene is entering the air in the Deeds
offices. The source could not be found. Benzene is sometimes
found in book binding glues and cleaning solvents.

Empty P-traps in floor drains allow air from the sewer line
serving the restrooms to be drawn into some rooms.

RECOMMENDATIONS

At least 800 cubic feet per minute of fresh makeup air and
2500 cfm total recirculated air should be provided to the
Deeds offices on a continuing basis. This may lower air
contaminant levels and help abate respiratory symptoms in
affected employees.

Should respiratory problems persist after recommended ventilation
is provided, consideration should be given to replacement of

the built-in cabinets in the Deeds office, the only specific
formaldehyde emission source found.

Affected persons should consult their personal physicians
regarding the findings of this survey.

Solvents, duplicating materials and binding agents should be
investigated to find the benzene source. If found, it should
be eliminated by use of other materials.

Floor drain traps should be kept filled with water to avoid
backflow of sewer gas into restrooms.
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DISTRIBUTION AND AVAILABILITY

Copies of this Determination report are currently available

upon request from NIOSH, Division of Standards Development and
Technology Transfer, Publications Dissemination Section, 4676 Columbia
Parkway, Cincinnati, Ohio 45226. After ninety (90) days the report
will be available through the National Technical Information Service
(NTIS), Springfield, Virginia. Information regarding its availability
through NTIS can be obtained from the NIOSH Publications Office at the
Cincinnati, Ohio address.
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(d) North Carolina Department of Human Resources

(e) North Carolina Department of Labor



